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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide magnet 
materials and a bonded magnet, in which rolled face 
defects can be suppressed and magnetic 
characteristics can be made superior. 
SOLUTION: Magnet materials are put into a 
cylindrical body 2 of a quenching thin band 
manufacturing device 1, and heated and melted by a 
coil 4, and the melt 6 is ejected from a nozzle 3. The 
melt 6 is allowed to collide with a peripheral face 53 
of a cooling roll 5 which is rotating in the A-direction 
so that a paddle 7 can be formed, and the melt 6 is 
cooled rapidly and coagulated, while being dragged 
along the peripheral face 53 so that a quenched thin 
film 8 can be forme.d. The quenched thin band 8 is 
detached from the peripheral face 53, and advanced 
in the B-direction, When the pressure of the flow of 
the melt ejected from the nozzle 3 is set as PI [Pa] 
and the pressure of the gas flow of atmospheric gas 
generated due to the rotation of the cooling roll 5 in 
the neighborhood of the peripheral face 53 is set as P2 [Pa], the quenched thin band 8 is 
manufactured such that 0.1<P1/P2<5.0 is satisfied. 
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iHc Ti^^tf^ L< 0. 3 5MA/mi^±, <t>9i?^ 
b< 1^0. 5 0MA/mi^_LTfo5o 

[0 10 7] ^fz.. i^^m(oyf^:y v'm^B . 

0 k J/m3 i^JiT'^5o 

[0 10 8] ^/c, i^^m(0^-> V*m^\^. Hk/iH 
c ;05^^L<(iO. 2 5i£JlJi. J; L< liO. 2 

8il^X±. ^ib(-S?^L<{10. 3 0iil±-C'fe5o 

[0 10 9] r:ir\ iHc II. 7}^^/ K^^COi^^;'? 20 

i: ^^^'g ^ CD ^ ay :£ L r ^# lb n/cM - H ;=(7 " 

[0 110] :^^0^(D7}f^ K^:^cDff^^^. -^mm\tm\z 
[0 1 1 1 1 

[0112] mmm i - 3 . itis^j 1 -4 ) 
1. '^.nin^<Dm.m 

Ndi2 Febai. C06 Bs. 4 (J^.^tb) ^.^6 
m^t/^^ J: pld, ^sfiS;iiS9 9. 5%JW_bONd. F 
e. Co. B^ffiV^-C, ^S;5U k g ^7^cC5J:9*C#a 

[ 0 1 1 3 1 m 1 d^-rmfiScomj^^i^^iJiitsiM 1 

-^n^rl^astciy X/U (iE^iO. 6mm(ORa^y :7 
[0114] ^.?^^^§;^iti^^gl;&>iiXjft*^^i^TV^^f^r 

^ V=f:y h>t-^^ft?U. mm\^&^ 1 3 0 O'Ci: LfCo 
[0115] JSkld, IE;^P amb : 1 0 0 k P a (OT so 



f 
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/Uzf^-;^;^#HM4^T-. 2 0 0 0lE]SS/5^O[Hie^(c-t 

1 rS — lOOOkPa t-PSIt ♦! w : 1 ~ 2 m 
m. ^ t : 3 0-4 0 m(0^,;^^^^f^S^ LfCo 

[0 116] /^:*o, m\^^tz^n^—^^<r>^\^\-t. 

[0117] /^Ojl®CO[Eg : 2 0 0mm 

^gip— : 3 0mm 
^i^u—ji^<Dmmm (Z?^ : Smm) 

0. 1 m 

^fhtze^^ ([gi 3tC7r:-r Jf^t^t. fii^a : Smm. b : 
5 mm) 

2 5 M m X'h^fZo 

[0 118] mmm^jEP i ^m^^^L-. ^0^14= 

it-^tVX. TiB^ 1 l-^-r^Sfe^J 1 ~ 3 . Itgf^Jl 
~4 (7:>6m(7?^/^*^i^g^3tL;^Cc /^iis. M:lfe^J4il. 

AR = 90/im (>2t) T-fe^l^A^HPIItcO/^^iPP 

mLtzh<oxh^o 

[0119] mmm 1 - 3 . ^mm 1 - 4 o^^^^^ 
[0 12 0] 'i^hrLtz^^.i^m^(o^m (ti^Mw. i?^ 

t) ^Tfe^2(c^-rc tlwf^, 

tL^^i^UfcM*^ by^io ^/c. tfl. AJ^PJ^tO^g 

[0121] 2 . ^^^sr^iottt^wiffi 

[0 12 2] < yU®>^P(S>#^/«^^^tC0V>T. n 

-ji-m^^^mm^mum (sem) r-m^L-. ^^.d 

{z ^m.i^7'^>^y/\^j tn^?) (D^ib^^mm (%) ^ 

[0 12 3] <w-m^^s^^>^^^mmiz-D^^x. m 
i§immi^mum (tem) tci^mi^m^^tT^v ^(r> 

isfyfZo 

[0124] <m^^^>mm,'^\±t LT, ^mtl i H 

tell, mm^nmm^tif]- (vsm) ^^v^fco ^yt. m 

hi.. ^±^Mmmi. 4 4MA/m(CTi>l^ 
[0 12 5] <i\5L^>M^^nm<D\^m^:s^lsbtz. ^<ry^ 
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15 16 

^coiHliiJi^^^tt. mm^t^^^T'i^. -^£Ole]ilX^(ClHliiX [0 12 6] 

« 1 i^^mw<o^^^i/^ 





(Pb) 


p. (W 


P..» (Pb) 


Pr (R/1) 




P. (Pa) 


Pi /Pi 




2 0000 


78 3 0 


61300 


0, 982 


20. 9 


61514 


0. 13 




500 00 


22900 


6 1 300 


0. 982 


2 0. 9 


6 15 14 


0. 3 7 




1 000 00 


38000 


6 1300 


0. 982 


20. 9 


615 14 


0. 62 


tmmi 


5000 


2 17 0 


6 1300 


0. 982 


20. 9 


615 14 


0, 0 4 


ite;f^2 


1 0 0 00 


4050 


6 1 300 


0. 982 


2 0. 9 


6 15 14 


0. 07 




1000000 


377700 


6 1 300 


0. 982 


2 0. 9 


6 15 14 


6. 14 


tiMm4 


1000000 


3 7 7700 


6 1300 


0. 982 


20. 9 


6 15 14 


6. 1 4 



[0 12 7] [^2] 

« 2 ^^9m Ol^i^ 





Mw Cm) 


a?t (MB ) 






iHc 


(BH) max 


(«) 




0. 73 


25. 8 


i 0. 2 


26 


0. 68 


128.9 


92 


^^2 


0. 85 


26. 3 


4. 3 


30 


0. 6 3 


1 1 7. 8 


94 




0. 94 


27. 1 


3. 2 


3 0 


0. 65 


126. 6 


90 




0. 5 1 


25. 5 


29. 8 


310 


0. 34 


6 5. 6 


78 


ite^2 


0. 62 


25. 3 


0. 3 


280 


0. 31 


78. 8 


83 




1. 33 


29. 3 


0. 2 


330 


0. 2 8 


62. 3 


7 7 




1. 30 


28. 7 


1. 2 


380 


0. 1 9 


64. 7 


70 



[0 12 8] :LW^W^t--h^t^^^o\:L^ ^JS^J1~3 

[0 12 9] C^XIC^L. itiJE^jl --4t7)^&-m?^P?^ 40 

[0 13 0] 3. ?J<VKSi^OKig 
^iS«^Jl--3. ltlSE^Jl-4CO«-^?ft^^^*5^^ (7 

1 5 0 /i m . ^t^)K£^5 0 /im ^co 



(i2 orxio5>) LT. if^^iy vm.'^mtm.m 

[0 13 1]!^V>T\ :ic0 32 w^r>> K^3H^5^UT:^t>t 
Wi^faSl SO'C. JE;^I7 t on/cm2 T'lEiRi 

[0 13 2] imw^mmk. mMis:^wSim.^x\n 

PBl^DS^MSIb. :^7K=*r'>OTg^f^?3!{b$-tt'C. 10mm 
X 1 OmmX.l OmmCOi:;^f*:jf^*^c7?^>- KS^^ (Hffi 

^ji-3. itiij^ji~4) -km^^ 

[0 13 3] /.^^b\ ^^JO- K^:5"4^cDi^:5'1^^0-&^S 
t^. ^n^'tuj^9 7, 5wt%T3bofCo 
[0 13 4] 4. 

^«i^Jl~3. tt^^Ji-4(7>^7}<:/ K^^t::o^,^T. 
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[0 135] <m^¥fi^>7n:^h*m^(Dm%!^\±tL 
T. i^Mti i He . m^:^^^/\-^-mm)^^ i^jztp 

Hk/iHc ^^iJ^tLlTCo ^'j^tCfi. tE^L^fS^^lf 
[0 1 3 6 ] <K:^tt>?J<> K^^(c>PtU, 6 0t:x9 

5%RHT'5 o OB#rB^^r*cotl?atm^^^^tTV\ m± 



18 



[01371 

[0 1 3 8 1 
« 3 # > KffiSCD^tt 





i He 


(BH) max 


Hk/i He 






0. 65 


89. 2 


0. 31 


O 


I^$i942 


0. DO 


91. 8 


0. 33 


o 




0.6 2 


94. 2 


0. 34 


o 




0. 29 


64, 0 


0, 23 


X 




0. 28 


58. 9 


0. 22 


o 




0. 25 


5 9. 3 


0. 23 


o 


^994 


0. 18 


4 6. 5 


0. 21 





[0139] ±t^m3^^hio^^^X^\:i. ^JS^Jl — 3 

0. 6MA/mJL^±, ffl(BH)niax ^*^S 0 

k J/m3 J[^±. Hk / i H c 0 . 3J£i±ir , 

[0 140] rnt-^u, itmmi--4(D7f.^^h*m^ 
[0141] mmm 4 - e . jt^^y 5 — 7 ) 

NdlOFebal. Co6 B5 (i^^it) ^It ^^fiSc 
^-^SacTp^ot^^^tcSAL. At ;^7^#lS^q^-Ci^/^S 

[0142] [gi 1 tc^-rt^^co^j^ii^saita^® 1 

[0 1 4 3 1 S^^»^i!ii^ggl:^)5l^Kj^$i^T^^5^-r 

^Vr/:^ hK-^^^L. mmU^^l 3 O 0t:t Ufco 

[0 1 4 4 1 I£;'7P.mb : 1 0 0 k P a COT 

yu=r:/;^;^#(a^4>-C. 2 0 O 0 lH]|SX:^(7?[Hl$c^tcT 



1 :5~1000kPa T'RtttU. itifw : l,'-2m 
m, J¥^ t : 3 0 — 4 0 M ni£D^?%»^^{^iS Lfc, 

[0 14 5] /^^b\ ffil/>fc?^ifln— yUCO^^+fi. 

[0146] ^^^iilc'— /^(^j^cSt^Ii:^^ : 2 O 0mm 
^Siln— /UCOJlDiaOtM : 3 0mm 
30 ?«^iPo— /UO^SS : a^Sa (i?^ : 5mm) 

0. 1 M m 

:h./ci£b^ (IEl4tC7j^-f ff^i^, ii5^a : 5 mm. 4g b : 5 
mm) 

2 0 /z m TfcofCo 

[0147] #lsm;tf^t7:>lE;/3P amb $r^>!?^H 

40 L. m<D0im^—'^ti.x. Ti2^4(c^-riiJS^]4'- 

it^mil^^ AR=9 0/im (>2t) "C^^i^A^ti 

^.^m^^mmi^tihcoxh^o 

[0 14 8] ^JS^J4~6. ttK^J 5 - 7 C7:>^^?^PI« 

[0 14 9] ^#lb^^fc#tl^%^^o•^^£•((llSw. ji:^ 
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[ 0 1 5 0 J 

[0 15 11 <n-/U®^pfe>^^?s^S?^tC0V>r. D 

-^i^m^^^mm.'Fm^m (sem) tii^l. 

[0 1521 <¥^*tS3K&^>€-^ffir^?^t-oUNT. 

mmm^mwm (tem) dctsiha^a^^tTV^. 
46 /-^c 



20 

[0153] <m%m±>m^!^i±t lt. f^^;^ i h 

c :t6^Xfm^:^^^/l^^- mm) max ^m'^l^tZc M'^ 

dii. mw}^nmmtin (vsm) $rfflv>/^o ^^t. 

[0 15 41 <i|3J^>:t.fft»^(75tl5t^=^**!)fCo ^O;^ 
teti. :yy<-fh(Dm:i^m^mn:^\^(D^:^\zM:^m 
^<D^n^^:Wf. ^^sttti^r^T^. ^<DiH]iix^(r[Eiii5i 

[01551 
[^4 1 

« 4 ^}fimm<omm$k^ 







p. (fti) 




p. (8/1) 


mtVr in/n) 


P. (Pa) 


P. /P. 




20000 


7800 


2 700 


0. 04 


20. 9 


2709 


2. 88 




20000 


7800 


8000 


0. 1 3 


20. 9 


8030 


0. 97 




20000 


7800 


34700 


0. 56 


20. 9 


34800 


0. 22 


itlfiE«5 


20000 


7800 


10 1300 


1. 62 


20. 9 


10 1700 


0. 08 




2 0000 


78 00 


1333 


0. 02 


20. 9 


1338 


5. 83 




20000 


780 0 


10 1300 


1. 62 


20. g 


101700 


0. 08 



[0156] 



m 5 



[^5] 







{urn) 


omikm (%) 


(nm) 


IHo 
(MA/«) 


CBH) max 


tis, m 

(96) 




0. 82 


27. 8 


3. 2 


35 


0. 41 


126. 8 


9 1 




0. 7 3 


26. 5 


6. 8 


30 


0. 44 


1 22, 3 


94 




0. 96 


2 8, 3 


1 0. 9 


25 


0. 38 


1 26, 5 


90 




0. 99 


2 7.3 


30. 9 


306 


0. 29 


65. 6 


73 




1. 05 


2 9. 3 


0, 3 


285 


0. 26 


69. 3 


79 


mm7 


1. 02 


26. 2 


38. 2 


350 


0. 24 


57. 7 


70 



[0 15 7] ±m^m^ht>f)^^ X 0 ^z.. nm.m4--6 

[0 1 5 81 :iixtC^U, (D^^:/%m^ 



50 



[0 15 91 3, n'^>h^m^<Dmm 

^{bl^^Jh^JO. 15wt%i:, :^'rTV>m^ (mm 
M) 0. 0 5 w t ro^^^-g-L. rtT^^-g-^t^^^-f-^^tc^ 

I^(12 0*CX10^) LT. ?K> K^^fflm*^ 

.[ 0 1 6 Ol ^fcV^T^ w(75=> K^)fi9«^UT*a4^ 
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3 Ot:. JE;^l7 t o n/cm2 r-JEfll 

[0161] f^nm^mm^i^. ^m^^^^m^^x- 1 0# 
mmmMmi^. :^7f^^iym^^^mMit^itx. lomm 

0ij4~6. It©^i5~7) ^#fCo 
[0 16 2] :^j:iB, ^;jf>' K^:E*c7>^:^8^7^c7)^;^g 
fi. -^:tt-^*n^9 8 w t%Tfoofcc 
[0 16 3] 4. ^> 
^ffi^j4-'6. ifcg$0»j5'-7c^^7j^> K^:HI;:ov^T. 

[0 16 4] <m^i^^>7n>^vm^<Dm%^i^ti. 



22 

Hk/iHc <^iij;£Lyco isij^icfi. is^gfs^^if 

[0 1 6 5] <iit:tit>;Jf>' K^:5'(c5?fL. 6 CCx 9 

5%RHX5 0 om^^^x<DmmEm^^^n^\ m-k 

[0166] 



A : m<D^±m^ 

[0167] 
[^6] 

« 6 4Cy Kffi5CD«ff4 





i He 


(BH) max 
(kJ/«») 


Hk/lHc 






0. 41 


69. 2 


0, 30 


O 




0. 42 


9 I. S 


0. 33 


o 




0. 35 


94, 2 


0. 35 


o 




0. 23 


64. 0 


0. 2 1 


o 


Jt«f«6 


0. 25 


58. 9 


0. 2 0 


X 




0. 2 1 


48. 2 


0. 1 9 


X 



[0 16 8] ±ttm6t}>biof)^^X Ptc, ^JS0ij4'-6 

co^^p^cDzjf^ v^-rn^. i^mti i He 

0. 3 5MA/mJ^±, J^^vU=3r— iS(BH)max 8 
0 k j/m3 i^lJi. HkXi He 0 . 3^±t, ffi 

[0 16 9] r^L{C^L> lt^^j5'-7 0/Jf> Ki^:H 

[0 17 0] 

[0 17 1] J:oT. ii5^M&t5^^T-®ixfc^M4#i^jo 
[0 17 2] mK^^^iS:tt'5:i^/^. ^ifin- 



[1112] ^iiC7jktmm^^:ifd{f^mm(D'/iim^—^^^(o 
[113] '^^xn^/i.(om^m^7sk-rmmmx*h^o 
[[El 5] ?^m^-/i-(D\B\mz.^o^mt2-/i-mm(oM:± 

' L-^ S ^ ^ i" ® m T' 5 o 



50 



1 

2 
3 
4 
5 

5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
6 
7 




m2] 




II II 
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